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MATERIAL AND METHODS
Six different soils from the hilly area of Madrid (Spain), both under 
undisturbed forest and cultured/reafforested plots of the same 
formerly forested areas were studied (Table 1). 
Low Temperature Ashing treatments of 1, 5 and 24 hours were 
applied on 100 mg undisturbed aggregates (0.5-1 mm). After the 
treatment each subsample was grinded to 200 µm and analyzed 
by DRIFT-FTIR spectroscopy using a Perkin-Elmer FT-IR system 
SpectrumGX. C and N were determined with a Carlo Erba
NA1500 analyzer. For Multivariate Analysis (Principal Component 
Analysis) of the results the Unscrambler 9.7 (CAMO, Inc.) 
software was used.
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Figure 1. C (Fig. 1a) and N (Fig. 1b) dynamics .
Figure 2. DRIFT spectra of soils, with 
treatments 0, 1, 5 and 24 hs LTA presented 
from top to bottom of each series (soil).  
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Low Temperature Ashing (LTA) by oxygen plasma can be used to remove soil organic matter (SOM) from the mineral matrix of soil 
aggregates with minimal disturbance and damage to the inorganic constituents (refs). The monitoring of the gradual oxidation of 
SOM can be performed by both chemical and spectroscopical (DRIFT-FTIR) methods. The aim of this work was to characterize the 
organic carbon removal dynamics in soil and to assess the protective function of aggregates on SOM. 
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Sample Vegetation Geology Soil type    (FAO) 
Sand 
% 
Silt 
% 
Clay 
% 
  C1 Quercus ilex Calcic Calcaric Cambisol 22 76 3 
  C2 Crop area Calcic Rendzinic Leptosol 23 54 23 
  B3 Quercus ilex Granitic Ortydystric Cambisol 64 31 5 
  B4 Bush (Cistus ladanifer) Granitic Ortyeuthric Cambisol 60 31 9 
  R1 Quercus ilex Granitic Ortyeuthric Cambisol 57 33 10 
  R2 Reafforestation (Pinus pinea) Granitic Ortyeuthric Cambisol 77 20 3 
 
Table 1. Characteristics of soils at the sampling points.
RESULTS AND DISCUSSION
In Fig. 1 is shown the C and N dynamics in the soil samples subjected to LTA, as 
determined by the Carlo Erba analyzer, while Fig. 2 presents the corresponding 
DRIFT-FTIR spectra at the different times of the LTA treatment.
a
CONCLUSIONS
 The combined application of chemical and spectroscopic methods has 
shown to be useful for the monitoring of C and N removal in soil undisturbed 
aggregates treated by LTA
 C and N dynamics depended both on SOM type and on the protective role 
of the soil aggregates exerted by their different mineral constituents
The C and N decreased as time of treatment increased, as it is evidenced by curves in 
Fig. 1 and reference bands of the DRIFT spectrum (2920 and 2860 for organic C; 1650 
and 1550 for amides). However, there were observed different types of C and N 
removal curves, indicating that both SOM quantity and quality, i.e., stabilization degree 
and amount of recalcitrant forms, are affecting their dynamics in soil. Also, a protective 
function of soil aggregates on SOM is suggested.
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